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(57) Abstract 

A method of communication handover from a first communication 
entity (33) to a second communication entity (43) in a communication 
system (10) where a communication unit (80), communicating with a 
transceiver (23) associated with the second communkation entity, is 
linked to the first communication entity. The invention provides for 
establish^ a omununicatien link between the communication unit and 
the second communication entity while maintaining a communication 
link between the cornmuriication unit and the first communication entity. 
Then, cojiimunications are substantially simultaneously transferred to 
the second conunuriication entity while terminated from the first 
communication entity. 
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A METHOD AND APPARTUS FOR COMMUNICATION 
HANDOVER IN A COMMUNICATION SYSTEM 

5 

FIELD OF THE INVENTION 

The present invention relates generally to communication 
systems, and more particularly, to a method and appartus for handing 
1 0 over communications within a communication system. 

BACKGROUND OF THE INVENTION 

Communication systems are well known and consist of many 

1 5 types including land mobile radio, cellular radiotelephone, personal 

communication system (PCS), and other communication system types. 
For example, in cellular radiotelephone communication systems, a 
number of communication cells, serviced by base transceiver stations 
(BTS), are typically linked to a base station controller (BSC). The BSCs 

2 0 are, in turn, linked to mobile switching centers (MSCs) which provide 

a connection between the cellular radiotelephone communication 
system and the public switched telephone network (PSTN) as well as 
interconnection of various cellular radiotelephone communication 
systems. Mobile communication units operating within the 

2 5 communication cells utilize radio communications to transmit and 

receive signals with one or more serving BTSs. The signals are 
processed by the BTSs, BSC and MSC to complete a communication 
transaction with a land line telephone user connected to the PSTN or 
to another mobile. 

3 0 One particular type of cellular radiotelephone communication 

system is referred to as a code division multiple access (CDMA) cellular 
radiotelephone communication system. In CDMA systems a 
transcoding function is provided by way of a device known as a 
transcoder. The transcoder exchanges speech information, typically in 
3 5 the form of a frame of coded information, with voice coding devices, 
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e.g., vocoders in the mobile or BTS and other communication network 
devices in the system, e.g., the MSC or PSTN. The transcoder 
eliminates copies of duplicate speech information, i.e. duplicate frames 
of information it may receive from multiple BTSs, or produces copies 
5 of speech information for simultaneous communication to a 

communication unit through multiple BTSs. The transcoder also 
informs the various network elements when it receives bad or 
corrupted speech information. 

A limitation of the transcoder is that it is limited in the number 
10 of communication channels it can service. Hence, a single transcoder 
can only service a limited number of communication cells. To provide 
a sufficient number of communication cells with a sufficient number 
of communication channels per cell, multiple transcoder entities are 
required. In such a system architecture, seams form between cells 

1 5 which are supported by separate transcoders. Such a seam 200 is 

illustrated in FIG. 2 between cells, e.g., cell 1 and cell 4, supported by 
separate transcoder entities. This system structure leads to the 
difficulty of transferring communications control and call processing 
from the first transcoder to the second transcoder without disrupting 

2 0 service to the communication unit, when the communication unit 

moves from a cell supported by one transcoder to a cell supported by 
another transcoder, e.g., from cell 1 to cell 4. 

A common approach for transferring communication from the 
first transcoder to the second transcoder is known as hard handover. 

2 5 In hard handover, the communication transaction is terminated with 

the first transcoder, the communication unit is instructed to change to 
a completely new set of communication channels and the 
communication transaction is restructured under the second 
transcoder. This approach results in an unacceptable disruption in the 

3 0 transmission between the communication unit and the transcoder 

which results in disruption of the audio signals to and from the 
communication unit. 

Several methods and apparatus for providing a softer handover 
of communication between the transcoders are available. 
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It would be desirable, however, to avoid forming an inter- 
transcoder link to simplify the soft handover function and minimize 
the potential for introducing additional delay into the communication 
paths. Thus, there is a need for a method of transferring 
5 communications between transcoders in a communication system 
without linking the transcoders during soft handover, 

BRIEF DESCRIPTION OF THE DRAWINGS 

1 0 FIG. 1 is block diagram of an exemplary cellular radiotelephone 

communication system for use in conjunction with the method of the 
present invention; 

FIG. 2 is a cellular coverage diagram for a cellular radiotelephone 
communication system; and 
1 5 FIGs. 3 A - 3H are block diagrams illustrating communication 

control handover in accordance with a preferred embodiment of the 
present invention.. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

20 

The present invention provides a method and apparatus for 
handover of communication between communication entities, e.g., 
transcoders, base station controllers, mobile switching centers, and the 
like, without prior linking of the communication entities. A 

2 5 communication link is maintained between a communication unit 

and a first entity while a second, muted communication link is 
established between the communication unit and a second entity. 
Upon establishing the second communication link, and at a mutually 
determined time reference, the first communication link is muted 

3 0 while the second communication link is activated. In this manner, 

communication is transferred from the first entity to the second entity 
without significant disruption in service to the communication unit 
and without linking the entities. 

Referring to FIG. 1, cellular radiotelephone system 10 includes a 
3 5 plurality of BTSs 21 - 24 which make up the base station system (BSS) 
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and are serviced by BSCs 30 and 40. BSCs 30 and 40 are coupled to 
MSCs 50 and 60 which in turn are coupled to the PSTN 70. 

In a preferred implementation, each BTS 21 - 24 includes, as 
shown for BTS 23, a signal router 17, first and second signal processors 
5 13 and 14, respectively, and first and second control processors 15 and 
16, respectively, which typically form first and second channel 
elements 11 and 12, respectively. Communication signals to and from 
channel elements 11 and 12 are communicated to appropriate RF 
circuitry 18, e.g., filters, signal splitters/combiners, RF transceivers, 
1 0 power amplifiers, etc., for implementing an air interface between the 
BTS and a mobile communication unit (mobile) 80 via antenna system 
19. BTSs 21 - 24 are coupled to an associated BSC 30 or 40 by, typically, a 
Tl span line 20. Uplink and downlink communication signals as well 
as embedded control signals are communicated between the BSCs 30 

1 5 and 40 and the BTSs 21 - 24 via Tl span line 20- 

The BSCs 30 and 40 provide BSS control and transcoding 
functions. With continued reference to FIG. 1, each BSC 30 and 40 
includes a transcoder 33 and 43, respectively, and processor 34 and 44, 
respectively. Transcoders 33 and 43 are each linked to a controller 32 

2 0 and 42 and switches 31 and 41, respectively. Controllers 32 and 42, 

respectively, provide real time control, handover and radio channel 
assignment functions for the BTSs subtended to the BSC, They also 
provide fault management functions and act as an interface to an 
operations and maintenance center (OMC) (not shown). Furthermore, 

2 5 controllers 32 and 42 provide a control function to switches 31 and 41* 

Switches 31 and 41 provide interfaces from the transcoders 33 
and 43 to the terrestrial circuits 39 and 49 for coupling to MSCs 50 and 
60, respectively. They also provide interfaces from the transcoders 33 
and 43 for establishing communication /traffic channels to BTSs 21 - 24. 

3 0 Moreover, switches 31 and 41 also provide a means for linking the 

BSCs 30 and 40 via communication link 25. 

Within BSCs 30 and 40, transcoders 33 and 43 convert between a 
digital voice encoding scheme, such as code excited linear predictive 
(CELP) coding, and standard pulse code modulated (PCM) coding used 
3 5 within PSTN 70. BSCs 30 and 40 provide for completing fixed 
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connections for configuring the communication system as well as for 
providing dynamic connections for establishing radio channels 
between the BTSs 21 - 24 and transcoders 33 and 43 and likewise from 
transcoders 33 and 43 to mobile 80 and MSCs 50 and 60. 
5 MSCs 50 and 60 each include processors 51 and 61, respectively, 

and switching matrices 52 and 62, respectively. MSCs 50 and 60 
perform the functions typical of MSCs in cellular radiotelephone 
communication systems, and under control of processors 51 and 61, 
provide switching of voice and data circuits, via switches 52 and 62, 
1 0 respectively, to PSTN 70 via communication trunks 66 and 67, 

respectively and between MSCs via, for example, communication 
trunk 65. 

Referring now to FIGs. 3A - 3G, like reference numerals being 
used to refer to like elements discussed in reference to FIG. 1, a mobile 

15 80 is shown connected with MSC 50 via a communication channel 
with BTS 21, BSC 30 and a communication link between BSC 30 and 
MSC 50, BTS 21 being serviced by BSC 30 (FIG. 3A). Transcoding 
function is performed by transcoder 33 located at BSC 30 and the coded 
communication from mobile communication unit (mobile, MU in 

20 FIGs. 3A-3G) 80 is routed to MSC 50 via circuit 39. For purposes of 
discussion, mobile 80 is traveling in a direction taking it from the 
coverage area of BTS 21 to the coverage area of BTS 22. As mobile 80 
moves nearer to the coverage area of BTS 22, it detects that it can now 
receive a pilot channel, with acceptable signal strength, from BTS 22 

2 5 and reports this information to BSC 30. Note that BTS 22 is also 

serviced by BSC 30. 

When mobile 80 is able to receive an acceptable signal from BTS 
22, BSC 30 determines that a soft handover mode should be initiated. 
In soft handover mode, a radio channel is established between mobile 

3 0 80 and BTS 22 (FIG. 3B). The present invention is described, in 

exemplary fashion, in terms of a CDMA cellular radiotelephone 
communication system in which a radio channel comprises a radio 
interface between the mobile unit and the BTSs. Information is 
modulated in a known manner onto the radio interface through the 
3 5 use of a spreading code, often referred to as a Walsh Code. The radio 
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channel between mobile 80 and BTS 21 remains unchanged, and a 
communication link is established between BTS 22 and BSC 30. The 
communication signals from both BTS 21 and 22 are routed to 
transcoder 33 and it operates, under suitable selection/combining 
5 control, to select one of the two signals or combine them for 

transcoding and communication to MSC 50 via circuit 39 which 
remains unchanged. 

Referring now to FIG. 3C, mobile 80 continues to move away 
from the coverage area of BTS 21 and towards the coverage area of BTS 
1 0 23, and is fully within the coverage area of BTS 22. Similar to above/as 
mobile 80 moves nearer to the coverage area of BTS 23, it detects that it 
can now receive a pilot channel, with acceptable signal strength, from 
BTS 23 and reports this information to BSC 30. Note that BTS 23 is 
serviced by BSC 40. 

1 5 When mobile 80 is able to receive an acceptable signal from BTS 

23 and reports this information to BSC 30, BSC 30 determines that a soft 
handover mode should be initiated with BTS 23. At this point, mobile 
80 is presently in soft handover mode with BTS 21 and 22. Also, BSC 
30 may not be aware of the specific BTS, i.e., BTS 23, from which mobile 

2 0 80 is reporting an acceptable signal strength, but it does recognize that 

the BTS is serviced by BSC 40. 

With reference to FIG. 3C, BSC 30 allocates an inter-BSC circuit, 
via communication link 25, connecting switches 31 and 41 and further 
connects this link to transcoder 33. It should be appreciated by one of 

2 5 ordinary skill in the art that the inter-BSC link can be a physical circuit 

of appropriate capacity, or a logical circuit (e.g., packet switched circuit). 
Via controllers 32 and 42, BSC 30 queries BSC 40, using appropriate 
signaling on an inter-BSC signaling link portion of communication 
link 25, to determine if a soft handover mode can be supported by BSC 

3 0 40. The query contains, among other things, the identity of the inter- 

BSC circuit allocated by BSC 30, the identity of the pilot channel on 
which mobile 80 reported an acceptable signal or, if known or 
determinable by BTS 22, the identity of BTS 23 or a sector of BTS 23, and 
the desire to establish a soft handover mode. 
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Upon receipt of the query, BSC 40 maps the pilot channel 
identity to the appropriate BTS, i.e., BTS 23, if BSC 30 did not report the 
identity to BSC 40 within the query, and determines if it can support 
the requested soft handover mode. If it can support the soft handover 
5 mode, BSC 40 establishes a communication link, e.g., allocates a radio 
channel from BTS 23 to mobile 80, and connects the radio channel to 
the inter-BSC circuit. Once BSC 40 connects the radio channel to the 
inter-BSC circuit, transcoder 33 at BSC 30 and BTS 23 are connected and 
can synchronize and time align to each other. 
1 0 BSC 40 then sends a positive acknowledgment to BSC 30, and 

includes the identity of BTS 23 and the radio channel. Included in the 
positive acknowledgment, if necessary, is cell topology information 
known to BSC 40 but not known to BSC 30. This enables BSC 30 to 
correctly interpret reports from mobile 80 on the strength of scanned 
1 5 pilot channels, for example, if these pilot channels are transmitted by 
BTSs serviced by BSC 40, or by BTSs not serviced by BSC 40 but known 
to BSC 40 in its topology data base. 

When BSC 30 receives the positive acknowledgment from BSC 
40 it instructs BTS 23, via the inter-BSC signaling link, to start 
20 transmitting downlink to mobile 80 on the radio channel assigned by 
BSC 40, and to start receiving mobile 80 uplink transmission. BTS 23 
sends a positive acknowledgment to BSC 30 when it has started 
transmitting downlink to mobile 80. Signaling transmitted between 
BSC 30 and BTS 23 may be routed through controller 42 at BSC 40, or by 

2 5 some other intermediate controller (not shown in FIG. 1). 

BSC 30 now instructs mobile 80 to add the new radio channel to 

its active set, i.e., the set of radio channels on which it is presently 
communicating. Mobile communication unit 80 acquires the radio 
channel (i.e., the RF channel being transmitted by BTS 23) BTS 23 

3 0 already has up and is transmitting. A full duplex voice circuit now 

exists between mobile 80 and transcoder 33 at BSC 30 via BTS 23 as well 
as viaa BTSs 21 and 22. 

It will be appreciated by one of ordinary skill in the art, that at 
some point as mobile 80 moves nearer to the coverage area of BTS 23 
3 5 and away from the coverage area of BTS 21, the signal between mobile 
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80 and BTS 21 may deteriorate to a point where it is no longer of 
acceptable quality. BSC 30 instructs mobile 80 to drop this 
communication links, thereby terminating the connection (FIG. 3D). It 
will be further appreciated that soft handover is a dynamic process and 
5 communication links between mobile 80 and various BTSs, such as an 
additional soft handover link to BTS 24, are continuously added and 
dropped during a communication transaction* Should the quality of 
the signal on the communication link between BTS 23 and mobile 80 
drop below acceptable levels, BSC 30 will simply instruct mobile 80 to 
1 0 drop the communication link. 

With reference to FIG, 3H, when mobile 80 acknowledges that 
the communication link has been dropped, BSC 30 determines that the 
radio channel assigned for this communication link is at BTS 23 
serviced by BSC 40. BSC 30 instructs the transcoder 33 to deactivate the 

1 5 link to the radio channel, breaks the connection between the transcoder 

33 and the inter-BSC circuit, and notifies BSC 40, via the inter-BSC 
signaling link, that it can release the radio channel and die inter-BSC 
circuit. BSC 40 instructs the radio channel to stop transmitting, and 
returns it to the free list, releases the inter-BSC circuit and returns it to 

2 0 the free list, and sends an acknowledgment to BSC 30. BSC 30 returns 

the inter-BSC circuit to it's free list. Note that either BSC 30 or BSC 40 
could instruct the radio channel to stop transmitting, but in either case 
BSC 30 must inform BSC 40 that the radio channel can be idled and 
made available for another connection. 

2 5 With reference once again to FIGs. 3D, it can be seen that mobile 

80 is linked to both BTS 22 and BTS 23. As mobile 80 moves into the 
coverage area of BTS 23 and away from the coverage area of BTS 22, the 
quality of the signal between BTS 22 and mobile 80 may reach a point 
where BSC 30 instructs mobile 80 to drop the communication link to 

3 0 BTS 22. At this point, mobile 80 is no longer in communication with 

BTSs serviced by BSC 30 (FIG 3E). Moreover, mobile 80 is not in a soft 
handover connection with any BTS serviced by BSC 30 or any other 
BSC other than BTSs serviced by BSC 40, i.e.. mobile 80 may be in a soft 
handover with other BTSs serviced by BSC 40. The routing of 
3 5 communications from BTS 23 to transcoder 33 via BSC 40, however, is 
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not efficient. Therefore, a handover of transcoding functions from 
transcoder 33 to transcoder 43 is required. 

The present invention is described in terms of communications 
handover from BSC 30 serviced by MSC 50 to BSC 40 serviced MSC 60. 
5 It should be understood that the teachings of the present invention are 
applicable to the case were the first and second BSCs are subtended to 
the same MSC. In such a case, the following described inter-MSC 
signaling is replaced by the appropriate intra-MSC control procedures 
without departing from the scope of the present invention. 
10 In the present exemplary embodiment, MSC 50 and MSC 60 

must support the transcoder handover process and signaling must be 
performed between these MSCs and their subtended BSC 30 and BSC 
40, respectively, using an appropriate BSC-MSC signaling protocol. For 
example, the Motorola proposed A+ signaling protocol may be used 

1 5 and the following description utilizes messages between MSC 50 and 

BSC 30 and MSC 60 and BSC 40 typical of such a protocol MSC 50 and 
MSC 60 are assumed to be in communication via a portion of 
communication trunk 65 using an appropriate inter-MSC signaling 
protocol (e.g. Motorola distributed mobile exchange (DMX) protocol or 

2 0 Electronics Industries Association/Telephony Industries Association 

(EIA/TIA) Interim Standard - 41 (IS-41) protocol). 

With reference to FIGs. 3E and 3F, to initiate transcoder 
handover, BSC 30 decides conditions warrant transfer from it's 
transcoder 33 to a transcoder, transcoder 43, at BSC 40 and sends a 

2 5 Handover Required message to MSC 50. This message contains the 

identity of BTS 23, the identity of the communication link and the 
allocated radio channel being used by BTS 23 to communicate with 
mobile 80, as well as the identity of mobile 80. 

MSC 50, upon receipt of the Handover Required message from 

3 0 BSC 30, conveys the information in the message to MSC 60 in an 

appropriate inter-MSC signaling message. MSC 50 and MSC 60 will 
allocate an inter-MSC circuit within communication trunk 65, but not 
necessarily at this time. Additionally, when MSC 50 and MSC 60 
allocate an inter-MSC circuit, this circuit will be connected into a three 
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party connection at switch 52 of MSC 50 with PSTN trunk 66 and the 
terrestrial circuit 39 to BSC 30. 

When MSC 60 receives the inter-MSC signaling message from 
MSC 50 containing the handover required information, it allocates a 
5 terrestrial circuit 49 connected to BSC 40 and sends a Handover Request 
to BSC 40 containing the terrestrial circuit identification, the identity of 
BTS 23, the identity of the communication link and the allocated radio 
channel being used by BTS 23 to communicate with mobile 80, as well 
as the identity of mobile 80/ 
1 0 Upon receipt of the Handover Request message from MSC 60, 

BSC 40 establishes a parallel communication link from BTS 23 to 
mobile 80 by allocating a parallel radio channel in BTS 23 and 
connecting it via a communication link to transcoder 43. Transcoder 
43 is also connected to the terrestrial circuit 49 assigned by MSC 60. The 

1 5 parallel radio channel and transcoder 43 acquire frame synchronization 

and time align in a known manner. The parallel radio channel is 
assigned the same Walsh Code as the original radio channel allocated 
at BTS 23 to service mobile 80. This Walsh Code can be obtained from 
the Handover Request message, or it may have been obtained by BSC 

2 0 40 by associating the Handover Request message with stored 

information within BSC 40 pertaining to this transcoder handover. 
The parallel radio channel then acquires the mobile 80 uplink 
transmissions and conveys them to transcoder 43. At this point, 
however, the parallel radio channel does not yet transmit downlink. 

2 5 Once the parallel communication link has been set up, BSC 40 

sends a Handover Request Acknowledgment to MSC 60, indicating that 
the resources necessary for the transfer of transcoder functionality are 
in place. MSC 60 conveys the acknowledgment to MSC 50 via an 
appropriate inter-MSC signaling message. MSC 50 then sends a 

3 0 Handover Command to BSC 30, and BSC 30 responds by sending a 

Handover Commenced to MSC 50. 

By this point an inter-MSC circuit has been allocated although 
the specific point in the procedure where this takes place may vary. At 
MSC 50 the inter-MSC circuit is connected to a three party circuit via 
3 5 switch 52 in MSC 50 to the PSTN trunk 66 and the terrestrial circuit 39 
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to BSC 30. At MSC 60 this circuit is connected to the terrestrial circuit 
49 via switch 62 in MSC 60. 

With reference still to FIG- 3F, at BSC 40, the terrestrial circuit 49 
is connected to the transcoder 43, and transcoder 43 is connected to BTS 
5 23, Transcoder 43 is receiving CELP data from mobile 80 and is 

transcoding it into PCM, however, transcoder 43 is set to transmit PCM 
silent tone toward MSC 60 over the terrestrial circuit 49. In the 
downlink direction, transcoder 43 is receiving PCM speech from the 
PSTN trunk 66 via the three party circuit in MSC 50 and is transcoding 
1 0 it and transmitting it as CELP to BTS 23. However, BTS 23 is not 

transmitting downlink at this point. Thus, the connection to mobile 80 
is still being maintained by the transcoder 33 at BSC 30, and the original 
communication link. 

At an agreed upon data frame, e.g., an agreed upon RF interface 

1 5 superframe, the original communication link and associated radio 

channel ceases transmitting to mobile 80 and sends an indication in the 
uplink direction to transcoder 33 at BSC 30, indicating that it is to stop 
transcoding. This message is preferably sent in-band, however, it may 
alternatively be sent out-of-band. Transcoder 33 stops transcoding and 

2 0 starts to transmit PCM silent tone toward MSC 50 over the terrestrial 

circuit 39 which is connected to the three party circuit in MSC 50. 

At the same agreed upon data frame a parallel communication 
link and associated radio channel starts transmitting to mobile 80, 
using the same Walsh Code that the corresponding original 

2 5 communication link and associated radio channel was previously 

using. The parallel radio channel also sends, preferably in-band but 
possibly out-of-band, an indication in the uplink direction to 
transcoder 43 indicating that it is to start transcoding. Transcoder 43 
starts transcoding and starts to transmit PCM speech toward MSC 60 

3 0 over the terrestrial circuit 49 which is connected to the three party 

circuit in MSC 50 via a connection at switch 62 at MSC 60 and the inter- 
MSC link. The communication transaction between mobile 80 and the 
PSTN is now supported by the second, parallel communication 
transaction from BTS 23, transcoder 43 and BSC 40. 
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When transcoder 43 receives the in~band indication that the 
radio channel has started to transmit to mobile 80, transcoder 43 
provides an appropriate indication to BSC 40. BSC 40 then sends an 
Handover Complete message to MSC 60, and releases the original 
5 communication link and associated radio channel disconnecting the 
communication link from the inter-BSC circuit that connected it to 
transcoder 33 at BSC 30. Also upon receipt of the Handover Complete 
message from BSC 40, MSC 60 sends a corresponding message, via the 
inter-MSC link to MSC 50. MSC 50 uses appropriate MSC - BSC 
1 0 signaling to inform BSC 30 that it can release the communication links 
formally supporting the first communication transaction. MSC 50 also 
breaks the three party connection and makes a two-way connection 
between the PSTN trunk 66 and the inter-MSC trunk 65. 

With reference to FIG. 3G, the original communication 

1 5 transaction associated with transcoder 33 at BSC 30, and the required 

communication resources, have been released, as well as the inter-BSC 
circuit that connected the communication link to transcoder 33 at BSC 
30. Also, released is terrestrial circuit 39 that connected transcoder 33 at 
BSC 30 to MSC 50 thus resulting in a freeing-up of communications 

2 0 resources. Hence a handover of communication control was effected 

between transcoders servicing communication cells with minimal 
disruption to the communication system user. 

The foregoing description of a preferred embodiment of the 
present invention is only exemplary of the broad teachings of the 

2 5 present invention. One will appreciate that the present invention 

provides for an efficient use of communications resources without 
undue disruption in the services provided to the communication 
system use. Many additional features and advantages of the present 
invention will be readily appreciated and its fair scope ascertained from 

3 0 the subjoined claims. 



We Claim: 
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CLAIMS 

1. A method of communication handover from a first transcoder 
associated with a first base station controller to a second transcoder 
5 associated with a second base station controller within a 

communication system having a mobile communication unit coupled 
to a first mobile switch via a communication channel between the 
mobile communication Unit and a base station associated with the 
second base station controller, a communication link extending 

1 0 through the second base station controller between the base station and 

the first transcoder, and a communication link between the first 
transcoder and the first mobile switch, the method comprising: 
(a) establishing a communication link from the second 
transcoder to the first mobile switch; 
15 (b) establishing a communication link between the second 

transcoder and the base station; and 
(c) coupling the mobile communication unit to the first 
mobile switch via the communication link between the 
second transcoder and the first mobile switch and the 

2 0 communication link between the second transcoder and 

the base station and substantially simultaneously 
decoupling the mobile communication unit from the first 
mobile switch via the communication link between the 
base station and the first transcoder and the 
2 5 communication link between the first transcoder and the 

first mobile switch* 



2. The method of claim 1 wherein the step of establishing a 
communication link between the second transcoder and the base 
3 0 station further comprises assigning a second communication channel 
between the mobile communication unit and the base station. 



3. A method of soft handover in a cellular radiotelephone 
communication system having a first base station and a second base 
station serviced by a first transcoder and a second transcoder, 
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respectively, the first transcoder and the second transcoder each being 
located within a first base station controller and a second base station 
controller, respectively, and the first transcoder and the second 
transcoder being coupled to a first mobile switch and a second mobile 
5 switch, respectively, the first mobile switch and the second mobile 
switch each being further coupled to a public switched telephone 
network, and a communication unit coupled to the first mobile switch 
via a communication channel between the communication unit and 
the first base station, a communication link between the first base 

1 0 station and the first transcoder and a communication link between the 

first transcoder and the first mobile switch, the method comprising: 

(a) determining that the communication unit should enter a 
soft handover mode with the first base station and the 
second base station; 
15 (b) assigning a communication channel between the second 

base station and the communication unit; 
(c) establishing a communication link extending through the 
second base station controller between the second base 
station and the first transcoder; 

2 0 (d) selecting at the first transcoder between a first signal on 

the communication link between the first base station and 
the first transcoder and a second signal on the 
communication link between the second base station and 
the first transcoder; 

2 5 (e) decoupling the communication unit from the first mobile 

switch via the communication channel between the 
communication unit and the first base station, the 
communication link between the first base station and the 
first transcoder and the communication link between the 

3 0 first transcoder and the first mobile switch; 

(f) determining that transcoding function is to pass to the 
second transcoder; 

(g) assigning a second communication channel between the 
second base station and the communication unit; 
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establishing a communication link between the second 
base station and the second transcoder; 
establishing a communication link between the second 
transcoder and the second mobile switch; 
establishing an inter-switch communication link between 
the first mobile switch and the second mobile switch; 
substantially simultaneously coupling the 
communication unit to the first mobile switch via the 
communication link between the second transcoder and 
the second mobile switch and the inter-switch 
communication link and decoupling the communication 
unit from the first mobile switch via the communication 
link between the first transcoder and the first mobile 
switch. 

1 5 

4. In a communication system having a first transcoder associated 
with a first base station controller, a second transcoder associated with a 
second base station controller and a mobile communication unit 
coupled to a first mobile switch via a communication channel between 

2 0 the mobile communication unit and a base station associated with the 

second base station controller, a communication link extending 
through the second base station controller between the base station and 
the first transcoder, and a communication link between the first 
transcoder and the first mobile switch, a soft handover apparatus 

2 5 comprising: 

(a) means for establishing a communication link between the 
second transcoder to the first mobile switch; 

(b) means for establishing a communication link between the 
second transcoder and the base station; and 

3 0 (c) means for coupling the mobile communication unit to 

the first mobile switch via the communication link 
between the second transcoder and the first mobile switch 
and the communication link between the second 
transcoder and the base station and substantially 
3 5 simultaneously decoupling the mobile communication 



(h) 
(i) 

(i) 

(k) 



10 
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unit from the first mobile switch via the communication 
link between the base station and the first transcoder and 
the communication link between the first transcoder and 
the first mobile switch. 

5 

5* The apparatus of claim 4 wherein communication system 
further comprises a second mobile switch and the communication link 
from the second transcoder to the first mobile switch comprises a 
communication link between the second transcoder and the second 

1 0 mobile switch and a communication link between the first and second 

mobile switches. 

6. The apparatus of claim 4 wherein the communication channel 
comprises a CDMA communication channel* 

15 

7. A communication system comprising: 

a base station, including radio frequency circuitry for 
communicating with a mobile communication unit, 

a first transcoder associated with a first base station controller; 
20 a second transcoder associated with a second base station 

controller, 

a first mobile switch, coupled to the first and second transcoders; 

and 

a switch coupling the base station via a first communication 

2 5 path comprising the second base station controller and the first 

transcoder to the mobile switch, and via a second communication path 
comprising the second transcoder to the mobile switch. 

8. The communication system of claim 7 further comprising a 

3 0 second mobile switch, the second mobile switch being coupled to the 

first mobile switch and the second communication path further 
comprising the second mobile switch. 
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9* The communication system of claim 7 wherein a signal on the 
first communication path is an active signal and a signal on the second 
communication path is a muted signal* 

10. The communication system of claim 7 wherein the first signal 
path further comprises a communication channel from the base station 
to the mobile communication unit. 
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